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2. Fish protein powder (_sbs .55, 55 5)
3. Transglutaminase TG-1200
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Fig 1 Meat obtained after three phases of
dehydration

Fig 2 Obtained fish protein powder
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5. Merck
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Table 1 The formulations used for cakes

. Gram based on the Weight
Ingredient weight of the cake flour (9) Method
. 1. The creaming was done to
S(um!ar ?; ggg produce light color cake batter.
g (About 10 minutes)
Eggs 72 330 2. Was added in 4-5
Flour 100 425.6 steps.
Baking powder 1.34 7.5 3. Powder ingredients Sift
Milk powder 9 9.2 together and add to _make the
dough become semi-smooth
Vanilla 0.5 2.3
Whey powder 4 18.4
Water 25 114 4. After adding water, the dough

was smooth.
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Table 2 Treatments of cake enrichment

Treatment 5

Treatment % Fish protein powder % transglutaminase enzyme
Control 0 0
Treatment 1 6 0.5
Treatment 2 6 1
Treatment 3 8 0.5
Treatment 4 8 1
6
8

Treatment 6
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Fig 5 Porosity Evaluation of Samples Using
Imaging
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6. Bit
7. Gray level images
8. Binary Images
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Fig 4 Transparent ruler used to measure cake
symmetry and uniformity
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Fig 6 Image Sample Transformed in Imagej applicaton: A: Cake Brain Example, B: Gray Image Sample, C:
Binary Image Sample
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Table 3 Chemical composition of meat and protein powder of fish extracted by solvent extraction

Sample % Moisture % Ash % Fat % Protein
Grilled meat 78.79 2.18 2.19 20.46
Fish protein powder 2.29 2.95 0.2 84.875
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Table 4 Results of specific weight and consistency of dough cake containing different percentages of
fish protein powder and transglutaminase enzyme

Treatment
Test Control 6% 6% FPP 6% FPP 8% 8% FPP  8%FPP  Standard
FPP 05% TG 1% TG FPP 05%TG 1% TG error
Specific weight 0.989"  1.034° 1.0487  1.053" 1.063° 1.074° 1.088° 0.00199
Consistency (g/s)  5.615*°  2.954°  2.852° 2.644° 2.237¢ 2.076" 1.993¢ 0.00903

Means in each column with different superscript letters are significantly different (P < 0.05).
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Chart 2 Comparison of specific gravity (specific density) and consistency of cake dough
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Table 5 Results of Physicochemical cake containing different percentages of fish protein powder and
transglutaminase enzyme
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Treatment
0, 0, 0, 0,
Conrol  6%FPP 0Rue  oito  BHFPP otoite 101G demor
Volume (gr/ml) 2.572° 2.447° 2.716° 2.872° 2.24° 2.545% 2.564°  0.0348
Density (gr/cm®) 0.39° 0.401° 0.366° 0.359° 0.446° 0.39° 0.379°  0.0029
Symmetry (mm) 0.133° 0.3 0.1° 0.233® 0233  0.333° 0.366°  0.0519
Uniformity (mm) 0.133° 0.166° 0.1° 0.133° 0.166° 0.1° 0.1° 0.0333
Porosity 23.039°  23.657° 25.726™  26.693°° 25.158°  26.832°  28.572°  0.3343
Stiffness (N) 1.981¢ 4.363° 3.978¢ 2.463" 5.363° 4.852" 3.385°  0.0244
% Moisture 20.902"  20.414° 20.903" = 21.204°  20.529° 21" 21.866°  0.1968
% Ash 1.276° 1.126° 1.128° 1.287° 1.33° 1.366" 1.437*  0.0099
pH 7.4° 7.25° 7.296¢ 7.376° 7.11° 7.176" 7.53° 0.0163
Acidity (Weight percent) 0.47° 0.431° 0.378° 0.376° 0.347° 0.328¢ 0.322°  0.0033
Peroxide (Milliquivalen 500~ 51872 g199®  0234°  0179®  0196° 0228  0.0291
in kilogram)
% Fat 16.866° 14.49° 13.841° 13.111°  12.014°  11.479"  10.949°  0.054
% Protein 10.021°  17.236°  16.887° 16.439"  19.646°  18.605°  18.197°  0.0927
Means in each column with different superscript letters are significantly different (P < 0.05).
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Table 6 Results of cake color containing different percentages of fish protein powder and
transglutaminase enzyme

Treatment
6% FPP 6% FPP 8% FPP  8%FPP  Standard
0, 0,
Test Control - 6%FPP  (ooi1c 167G S°FPP 05T 1% TG error
L 76° 74.667°  71.667% 68" 74333  70.667%  69.333% 1.015
Color A 328 29.333° 22¢ 30.333¢  27.667° 25.333° 25¢ 0.5909
B 58.333*  56.667° 52.667° 50 50.333" 49° 49.333° 1.083

Means in each column with different superscript
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letters are significantly different (P < 0.05).
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Table 7 Results of Sensory evaluation containing different percentages of fish protein powder and
transglutaminase enzyme

Treatment
6% FPP 6% FPP 8% FPP 8% FPP  Standard
0, 0,

Test Control - 6%FPP  nooi1s 1061 SPFPP 05T 1% TG error
Form 7.733® 7.3¢ 7.8° 7.533" 6.9¢ 6.733¢ 6.233¢ 0.0766
Color 7.8° 7.333° 8.033° 7.166" 6.4¢ 7.033 6.733% 0.1442
Aroma 8.766° 8.4° 8.633° 7.33° 6.466° 5.733¢ 4.7° 0.1642
Flavor 8.4° 8.133° 8.333° 7.633" 7.266° 6.733° 5.7¢ 0.1642
Texture 8.1% 7.6% 8.2% 7.833%® 7.4° 6.533¢ 5.233¢ 0.1786
Overall 8.16°  7.95%° 8.2° 75° 6.886° 6.533° 5.72° 0.0968

acceptability

Means in each column with different superscript letters are significantly different (P < 0.05).
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The aim of this study primary was to evaluate the production possibility of high quality protein
powder type A (an almost odorless and tasteless powder with a maximum fat content of 0.75%) from
milled meat of common carp through isopropanol solvent extraction method, and then the replacement
of produced fish protein powder (FPP) together with the transglutaminase enzyme instead of flour in
the formulation of cake and evaluation of the sensory quality, physicochemical properties and
nutritional value at ambient temperature. For experiments, 1 control and 6 experimental cakes treated
with 6 and 8% concentrations of fish protein powder by adding 0.5 and 1% transglutaminase levels
were considered. The control treatment was free of fish protein and enzyme powders. Factors such as
fat, protein, ash and moisture content were significantly different in enriched and control treatments
(P<0.05). Peroxide value and pH increased significantly in experimental treatments containing 8%
FPP in comparison with other treatments and acidity decreased significantly (P<0.05). Sensory factors
including taste, color, texture, odor, and overall acceptability of treatments contain 6% FPP and 0.5%
transglutaminase enzyme had no significant difference compared to the control sample (P>0.05). Wih
adding transglutaminase enzyme to cakes containing fish protein powder improved the
physicochemical properties of the samples.With considering the results and the absence of a
significant difference between samples contain 6% FPP and 0.5% enzyme transglutaminase compared
to control, this treatment can be recommended as a suitable combination for fish cake.

Keywords: Fish Protein powder (FPP), Transglutaminase enzyme, Enrichment, Cake.
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